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I. ASTRONOMY 
Abstracts of Scientific Articles 
LOCALIZATION OF SOURCES OF GAMMA BURSTS REGISTERED BY SPACECRAFT 


Moscow PIS'MA V ASTRONOMICHESKIY ZHURNAL in Russian Vol 5, No 6, 1979 
pp 275-278 


[Article by A. V. Kuznetsov, G. A. Mersov, B. L. Novak, N. A. Eysmont, 
I. ¥. Estulin, G. Vedrenne, M. Niel, K. Hurley and G. Chambon, Space Re- 
search Institute USSR Academy of Sciences, and Center for the Study of 
Cosmic Radiations, Toulouse, France, “Possibility of Localization of 
Sources of Gamma Bursts Detected Aboard the Artificial Earth Satellites 
*Prognoz-6' and ‘Sneg-3'" ] 


[Abstract] Gamma bursts were registered in 1977 aboard the artificial 
earth satellites "Prognoz-6" and "Sneg-3." The identification of gamma 
bursts registered on 20 and 29 October 1977 and also on 10 November 1978 
can be considered reliable since they were registered by several space 
vehicles. Here the authors examine the possibility of localizing the 
sources of these bursts. The localizing process involved the successive 
construction of the regions on a celestial sphere within which the 

sources should be situated. In localizing the sources of the first two 
bursts use was made only of data from the "Prognoz-6," since these bursts 
were not registered by "Sneg-3." In the construction of the regions for 
these bursts use was made of data on the anisotropy of the detectors of 
gamma radiation and their orientation relative to the celestial sphere. For 
example, it was determined that the region within which the source of 
burst No 3 was situated is a ring, the riglit ascension of which is 184.°71 
and whose declination is 55.°64. The minimum radius of the ring is 17° 
and the maximum radius j= 28.°2. 

[472] 














II. METECROLOGY 
Abstracts of Scientific Articles 
METHOD FOR DETERMINING ABSORPTIVITY OF ATMOSPHERIC AEROSOL 


Moscow IZVFSTIYA AKADEMII NAUK SSSR, FIZIKA ATMOSFERY I OKEANA in Russian 
Vol 15, No 1979 pp 619-626 


[Article by M. A. Nazaraliyev and V. Ye. Pavlov, "On Determining the Absorp- 
tivity of Atmospheric Aeroscl from Sky Brightness in the Ultraviolet Spec- 
tral Region" ] 


[Abstract] On the basis of the results of observations of atmospheric spec- 
tral transparency and brightness of the daytime cloudless sky in the ultra- 
violet range 306-360 nm an attempt is made to determine the albedo of 
single scattering of an aerosol. The study is oased on data from solution 
of the equation for the transfer of radiant energy in an inhomogeneous spher- 
ical atmosphere with a typical asymmetric scattering indicatrix by the Monte 
Carlo method. The authors analyze the possibility of using models of a sin 
plified type. The effect of light absorption by an aerosol of natural ori- 
gin, especially under marine conditions, is small: the albedo of the par- 
ticles is usually not less than 0.8. The probability of survival of a quan- 
tum for urban haze is about 0.65. 

[480] 


DETERMINATION OF PARAMETERS OF ATMOSPHERIC GASES BY LASER SOUNDING 


Moscow IZVESTIYA AKADEMII NAUK SSSR, FIZIKA ATMOSFERY I OKEANA in Russian 
Vol 15, No 6, 1979 pp 627-632 : 


Article by I. L. Katsev and E. P. Zege, Physics Institute, Belorussian Acad- 
emy of Sciences, “Determination of the Half-Width and Intensity of Absorption 
Lines of Atmospheric Gases by the Laser Sounding Method" ] 


[Abstract] The authors propose a new method for determining the half-width 
and intensity of narrow isolated absorption lines of atmospheric gases with 
a Lorentz spectral contour. The method is based on the sending into the 
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atmosphere a series of short radiation pulses at two wavelengths, one of 
which (A) falls in the absorption band of the gas, whereas the second 
(Az) is outside it, with the registry of the dependence of the signals 
I,(t) and i2(t), singly backscattered, on time. The sought-for parameters 
are determined in dependence on the ratio F(t) = I;(t)/Ip(t) in the region 
of small and large t and the known width of the intensity spectrum of the 


sounding pulse at the wavelength A}. 
{480} 














III. OCEANOGRAPYY 
Abstracts of Scientific Articles 
DIFFUSION COEFFICIENTS POR IONS IN SEA WATER 
Moscow OKEANOLOCIYA in Russian Vol 19, No 3, 1979 pp 411-416 


{Article by A. M. Sazonov, A. B. Poray-Koshite and CG. Ya. Lukin, Northwest- 
ern Polytechnic Correspondence Institute, “Diffusion Coefficients for Lons 
in Sea Water” ] 


[Abstract] A study was made of the problem of diffusion in a multicomponent 
system (mixture of electrolytes) as a limiting case of diffusion of a com 
ponent with a low (indicator) concentration in an electrolyte of a finite 
concentration. The results are applicable for determining the diffusion 
coefficients of a number of ions in sea water, which in the first approx- 
imation is regarded as a three-component system. The authors have computed 
the temperature dependences of the diffusion coefficients of carbonates 

and sulfates of alkali~earth metals. It is shown that the concentration and 
nature of the background electrolyte exert a slight influence on the mbil- 
ity of indicator ions. 

[477] 


TURBULENT DIFFUSION OF MESOSCALE DYE PATCHES IN OPEN OCEAN 
Moscow OKEANOLOGIYA in Russian Vo) 19, No 3, 1979 pp 399-405 


[Article by V. I. Zats and M. S. Nemirovskiy, Institute of Biology of the 
Southern Seas Ukrainian Academy of Sciences, “Characteristics of Turbulent 
Miffusion of Mesoscale Dye Patches in the Open Ocean") 


\Abstract] The article discusses the characteristic: of turbulent diffusion 
of dye patches in the open ocean both within the framework of a mdel of 
radially symmetric diffusion and for peak anisotropic forms of spots. it 
was determined that the functions 0 2(t) and K(L) in the region of meso- 
scales for the two mentioned models differ substantially. It is demonstrat- 
ed that for the conditions prevailing in the open ocean the models of dif- 
fusion characteristic for a linear turbulence regime and an inertial subin- 
terval are typical. In coastal-shelf zones it is common to observe de- 
viation from these regimes, caused by the specific nature of these regions. 
[477] 

















IV. TERRESTRIAL GEOPHYSICS 
Abstracts of Scientific Articles 
USE OF SPACE PHOTOGRAPHS IN REVISING TOPOGRAPHIC MAPS 


Moscow GEODEZIYA I KARTOGRAFIYA in Russian No 6, 1979 pp 40-41 


[Article by I. V. Muchnikova, "Use of Space Photographs in the Revision 
of Topographic Maps” ] 


[Abstract] Space photographs taken from the "Selyut" are being used in 
map revision. This article gives the results of an experimental study of 
the revision of a small-scale topographic map. A fragment of a map of a 
mountainous regicn was subjected to careful checking and refinement. For 
this purpose a comparative analysis was made of a great number of carto- 
graphic, bibliographic and statistical sources, space photographs, etc. 
Then a method was developed for revising this map fragment, including: 
analysis of materiale from space surveys at different scales; clarifica- 
tion of the specific nature of the information properties of space photo- 
graphs; analysis and systematization of interpretation criteria; general- 
ization of the results of investigation of the information on space photo- 
graphs and maps for the purpose of creating map compilations; improvement 
of the technological process of preparing maps. It was possible to define 
two categories of objects represented on a small-scale topographic map: 
revisable directly on the basis of space surveys (hydraulic structures, 
roads, boundaries of populated places, etc.) and revisable on the basis 
of cartographic and reference materials. Using space photographs it was 
possible to study and refine many features of a linear nature of a great 
extent (especially transportation lines). It was possible to check and 
correct the contours of a number of water bodies, detect new componen*s 
of the natural landscape of the studied territory and note the pattern of 
latest tectonic movements. Using space photographs it was also possible 
to define and refine the nature of relief dissection. On the map fragment 
to be revised by means of imprinting of a photoimage it was possible to 
show different types of mountainous relief and also large relief forms. 
In order to clarify details of individual elements in a number of cases 
the scale of the original photographs was enlarged. On the basis of image 
contrast it was possible to detect and trace not only the boundaries of 
populated places, but also the internal structure of the built-up area. 
It is concluded that the information possibilities of space photographs 
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are exceptionally broad and diversified. The compilation of a topograph- 
ic map with revised hydrography, populated places, transportation network 
and vegetation cover was considerably facilitated by the use of space 
photographs. The author feels that space surveys will cowe into broad 

use in cartographic production in creating and revising smali-scale 
topographic maps. They can be used in refining and correcting individual 
map elements and in defining regions where there have been considerable 
changes in relief and contours. 

[474] 


TRANSFORMATION OF FREQUENCY SEISMOGRAMS INTO PULSED SEISMOCRAMS 
Novosibirsk GEOLOCIYA I GEOFIZIKA in Russian No 5, 1979 pp 130-135 


{Article by G. P. Yevchatov, Siberian Scientific Research Institute of 
Geology, Geophysics and Mineral Raw Materials, “Algorithm for the Accel- 
erated Transformation of Frequency Seismograms into Pulsed Seismogranms” ] 


[Abstract] In contrast to traditional methods, in vibrational seismic pros- 
pecting there is need for an additional operation for transforming the 
vibroseismic oscilla*ions into an ordinary pulsed form. From the point of 
view of simplicity of the vibroseismic complex and the quality of process- 
ing it is desirable that this operation be performed on an electronic com 
puter. But this operation is performed using extremely complex and expen- 
sive specialized computers. Excessively great expenditures of machine time 
are required. A pulsed seismogram is computed most economically using the 
following algorithm: first the fast Fourier transform method is used in 
computing the Kotel'nikov-Nyquist samples; then these samples are smoothed 
using an approximate Kotel'nikov serics. The article describes one of the 
variants of this algorithm which maker possible an additional reduction c ‘ 
expenditures of machine time by approximately half. The essence of this 
method is as follows: in the intermediate processing stage the spectrum of 
seismic signals is displaced into the low-frequency region. The pulsed 
seismogram is reconstructed using samples of an intermediate function 
reckoned at intervals twice exceeding the admissible discretization in- 
terval for the initial signal. 

[471] 











NEOTECTONIC DEFORMATIONS DETERMINED BY CONTINUOUS SEISMOACOUSTIC P2OFILING 


Moscow IZVESTIYA VYSSHIKH UCHEBNYKH ZAVEDENIY, GEOLOGIYA I RAZVEDKA in Rus- 
sian No 7, 1979 pp 29-33 


[Article by ¥. F. Zauzolkov, N. M. Nesmelova and A. A. Ryzhova, Moscow Geo- 
logical Prospecting Institute, “Neotectonic Deformations on the Shelf of 
Southern Primor’ye on the Basis of Data from Continuous Seismoacoustic Pro- 
filing” } 


‘Abstract] Specialists of the Marine Expedition of the Moscow Geological 
Prospecting Institute have made a detailed study of structure of the shelf 
in the southern Primor*ye area using dat: obtained by the comzinuous seismo- 
iroustic profiling method by the Pacific Ocean Marine Geological Prospecting 
Expedition of the Primor’ye Geological Administration. This study revealed 
that continuous seismoacoustic profiling makes it possible to detect numer- 
ous indicators of neotectonic deformations of unconsolidated deposits and the 
bedrock basement. Continuous seismoacoustic profiling gives the aost detail- 
ed information at a depth of several tens of meters, in sectors of a very 
shallow sea. Under these conditions it is possible to register even insig- 
nificant details of bottom structure and shelf deposits. Much of this paper 
is devoted to a ecological interpretation of data obtained by this method 
with emphasis on ihe difficulties, limitations and inadequacies. It is 
Stressed thet when using seismoacoustic data for solving specific geological 
problems the r:.1 possibilities of the method must be considered. The above 
limitations greatly reduce the possibility of determining neotectonic forms 
on continuous seismoacoustic profiling records. Nevertheless, it is shown 
that seismoacoustic data make it possible to detect numerous forms having 
the characteristic features rf neotectonic deformeztions. The forms are most 
clearly expressed in the surface relief of the bedrock basement of the 
shelf. Detailed examples of the possibilities of the method are presented. 
[473] 


STABILITY OF PROSPECTING HOLES IN FIELDS OF TECTONIC STRESSES 


Moscow IZVESTIYA VYSSHIKH UCHEBNYKH ZAVEDENIY, GEOLOGIYA . RAZVEDKA in Rus- 
sian No 7, 1979 pp 126-128 


[Article by L. G. Grabchak and A. B. Makarov, Moscow Geological Prospecting 
Institute, “Stability of Prospecting Holes in Fields of Tectonic Stresses"] 


[Abstract] One of the factors determining the stability of prospecting holes 
and other types of mine workings is the stressed state of the unaffected 
rock mass. In many regions the stressed state of the earth's crust is char- 
acterized by increased values of horizontal stresses exceeding the geostat |! 
pressure AH; this is attributable to neotectonic precesses. The value of 
the tectonic stresses T cannot be computed and can be determined bv field 











measurements. Such measurements show that the stressed state of the rocks 
around mine workings of this type, and accordingly, the stability of the 
latter, are dependent on the orientation of the longitudinal axis of the 
working relative to the direction of imparting of the tectonic stresses. 
(An analysis of the stressed state of the rock mass around such an excava- 
tion of circular cross-section in the presence of tectonic stresses was pre- 
sented by G. A. Markov in a monograph entitled TEKTONICHESKIYE NAPRYAZHEN- 
IYA I GORNOYE DAVLENIYE V REDNIKAKH KHIBINSKOGO MASSIVA, Leningrad, "Nauka," 
1977.) Geomechanically the optimum direction of the workings is along the 
imparting of the tectonic stresses (“ = 0°). When the workings run across 
the direction of imparting of tectonic stresses T(x = 71/2) the contour 
stresses 00 attain maximum values and can exceed the compression strength. 
There is a critical stress of the working characterized by the angle &cr 
at whichO9 = 6.49. Accordingly, workings situated relative to the direc- 
tion of imparting of tectonic stresses at angles from 0° to “,, will be 
Stable and when & > &.. the workings require shoring. It is shown that an 
effective means for minimizing manifestations of rock pressure when ex- 
cavating prospecting holes and similar mine workings is a change in the 
configuration of their cross section. (For example, a decrease in stresses 
on the contour of a working of circular cross section can be attained if 
the cross section of the working is given an elliptical configuration.) 
[473] 








V. UPPER ATMOSPHERE AND SPACZ RESEARCH 
Abstracts of Scientific Articles 
INCREASE IN INTENSITY OF HIGH-ENERGY ELECTRONS IN OUTER RADIATION BELT 
Moscow KOSMICHESKIYE ISSLEDOVANIYA in Russian Vol 17, No 3, 1979 pp 393-397 


[Article by V. A. Blyudov, N. N. Volodichev, 0. Yu. Nechayev, I. A. Saven- 
ko, M. A. Sarayeva and P. I. Shavrin, “Increase in the Intensity of High- 
Energy Electrons in the Earth's Outer Radiation Belt in July 1972 Accord- 
ing to Data from Instrumentation Aboard the ‘Prognoz-2" Artificial Earth 
Satellite” ] 


[Abstract] In July 1972 the triple coincidences telescope aboard the ar- 
tificial earth satellite “Prognoz-2" registered the formation and decay 
of a belt of high-energy electrons with an intensity maximum in the re- 
gion L = 3.7. The authors give estimates of the maximum fluxes of elec- 
trons in this belt. It is postulated that the registered event was a re- 
sult of the magnetospheric disturbance of 18 June 1972. Observation and 
study of intensity increases of high-energy electrons in the outer belt 
is of considerable interest from both theoretical and practical points 
of view. The data obtained with the SEZ-2 instrument on the "Prognoz-2" 
are of value in that in contrast to the detector of electrons with E,? 5 
MeV on the "Molniya-1" satellite, registering the total flux along the 
trajectory, the SEZ-2 instrument made it possible to register the inten- 
sity cf electrons with Ee? 6-10 MeV along the trajectory as a function 
of L. 

{470} 


FAMILIES OF SPATIAL PERIODIC ORBITS IN THREE-BODY PROBLEM 


Moscow KOSMICHESKIYE ISSLEDOVANIYA in Russian Vol 17, No 3, 1979 pp 323-332 


[Article by M. L. Lidov and V. Yu. Rabinovich, "Investigation of Families 
of Spatial Periodic Orbits in Three-Body Problem" ] 


[Abstract] In an earlier study (M. L. Lidov, DOKL. AN SSSR, 233, No 6, 1977) 


a new family of spatial periodic orbits in the restricted elliptical three- 
body problem was presented. In such orbiter a space vehicle revolves about 
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a body with a lesser mass mj. The orbits computed in the earlier study 
were situated near the normal to the orbital plane of two finite masses 
ml], m2 and had a pericenter close to mj and an apocenter at a distance 
approximately equal to the sphere of action of the body m,. In this new 
paper this family of orbits is examined in the Hill approximation. It is 
shown that this family intersects, on one side, with a family of one- 
dimensional periodic orbits orthogonal to the main plane, and on the other 
side, with a family of plane periodic orbits taking in the libration points 
L; and Lz. It is noted that the presentation here has much in common with 
work recently done in the United States by Professor J. V. Breakwell. 
[470] 


INTENSITY OF IRRADIATION DOSE FROM COSMIC .AYS 
Moscow KOSMICHESKIYE ISSLEDOVANIYA in Russian Vol 17, No 3, 1979 pp 478-479 


[Article by N. G. Skryabin, Yu. G. Shafer and I. I. Sosin, “Irradiation 
Dose Intensity for a Biological Object from Cosmic Rays in the Strato- 
sphere and at Artificial Earth Satellite Altitude” ] 


[Abstract] An attempt is made at estimating the intensity of the dose ab- 
sorbed by a biological object from cosmic rays in the stratosphere and at 

an altitude of 350 km. A procedure is presented for computing the number 

of pairs of ions formed by a space particle on a path of 1 g/cm? in a 
biological object (Table 1). Since cosmic rays are high-energy particles 

it can be assumed that the number of pairs of ions formed during the pass- 
age of a particle through 1 g/cm? of matter is identical in different thick- 
nesses of a biological object. Then the mean intensity of the dose absorbed 
by a biological object will be: 


Pmean = 30.5jg/cm2Jv- 


The fraction of energy expended on ionization is about 41% of the mean en- 
e.gy expended in the ionization of matter. Table 2 gives the mean intensity 
of the dose absorbed by a biological object and the intensity of the dose 
expended strictly on ionization in a biological object in dependence on 
geomagnetic rigidity and depth of the atmosphere. 

[470] 


.PP ROACH OF SPACE VEHICLES BY MEANS OF IMPULSES TANGENT TO ORBIT 
foscow KOSMICHESKIYE ISSLEDOVANIYA in Russian Vol 17, No 3, 1979 pp 460-461 


[Article by Ye. P. Polishchuk, “Approach of Space Vehicles by Means of Im- 
pulses Tangent to Orbit"] 


[Abstract] A method is described in which the guidance of a controllable 
space vehicle into the docking zone is accompl'shed by means of correcting 
impulses directed parallel to the tangent to the orbit of an uncontrolled 
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space vehicle. The orbital planes of both space vehicles are assumed to 
coincide; the orbit of the uncontrolled space vehicles is assumed to be 
circular. Therefore, the correcting impulses are parallel to the OX-axis 
of the orbital coordinate system related to the umcontrolled spacecraft 
and stipulation of the control program essentially involves selection of 
the moments of imparting of the correcting impulses and determination of 
the required values of the component x of relative velocity after the 
correcting impulses. In contrast to a case when no restrictions are im 
posed on the direction of the correcting impulses and when one impulse 
is adequate for guiding a controllable space vehicle into the docking 
zone, in the considered me the minimum number of impulses is equal 
to two. One of them is ted at the beginning of the approach process, 
imparting to the control space vehicle the relative velocity *;, in the 
direction of the OX-axis of the orbital coordinate system, whereas the 
second — the intermediate impulse — makes it equal to the value &;.,-. 
The velocities %j, and %;,, are selected from the condition of passage of 
the controllable space vehicle through the origin of the orbital coordin- 
ate system at the stipulated moment of ending of the approach. In order 
to find x, and x,,, satisfying this condition it is necessary to write 
expressions for current relative coordinates x(t), y(t) after the in- 
termediate correcting impulse and equate them to zero. A system of equa- 
tions is derived for finding the required velocity values. The method de- 
scribed here can ensure a considerable fuel saving. 

[470] 


OPTICAL PROPERTIES OF THE VEXUSIAN SURFACE 
Moscow KOSMICHESKIYE ISSLEDOVANIYA in Russian Vol 17, No 3, 1979 pp 473-476 


[Article by Yu. M. Golovin, "Optical Properties of the Venusian Surface: 
Dependence of Albedo on Wavelength” ] 


[Abstract] This paper presents the results of final data relating to the 
surface albedo of Venus based on measurements made by the space vehicles 
"Venera-9" and “Venera-10," with some other observations and measurements 
used for comparative purposes. The albedo (A) values given here character- 
ize a surface sector with an area of about 300 square meters. The albedo 
values given here are close to the true A values for a plane surface, that 
is, the ratio of the radiant flux from the entire lower hemisphere to the 
flux from the upper hemisphere. (Surface albedo values were determined in- 
dependently from a photometric processing of panoramas.) Independent ex- 
periments for investigating the optical properties of the Venusian surface 
in regions at considerable distances from one another show that Venus is 
evidently characterized by a low albedo. The A(A) curves were compared 
with the spectra of terrestrial igneous rocks. The color parameter C was 
also determined. Although with respect to the A and C parameters the Ven- 
usian ground and some types of basalts match, the nature of their A(A) 
dependence differs. The hypothesis that Venusian ground is predominantly 
basalt remains unproven. 

[470] 
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MULTIPLE CORRECTION IN SPACE VEHICLE APPROACH SEGMENT 
Moscow KOSMICHESKIYE ISSLEDOVANIYA in Russian Vol 17, No 3, 1979 pp 387-392 


[Article by 0. B. Demidovich, “Multiple Correction in the Approach Segment 
of a Space Vehicle During Autonomous Navigation" ] 


[Abstract] The following problem is formulated. The on-board autonomous meas- 
uring system of a space vehicle on the approach segment to a planet makes 
three independent measurements, making it possible to determine the devia- 
tions of the actual trajectory from the stipulated trajectory in the plane 
of reference. It is assumed that the measurement errors are known and the 
processing of measurements is accomplished by the dynamic filtering method. 
A three-parameter correction is made after each measurement session. A mul- 
tiple correction is considered. For a stipulated accuracy of entry into the 
plane of reference it is necessary to seek such a distribution between the 
moments of the corrections with which the total correcting impulse: is mini- 
mum. Assume that measurements are made of the angular diameter of the planet 
and the angles between the lines of sighting of the planet and two stars. 

It is assumed that it is possible to find two stars for which the measure- 
ment planes are mutually perpendicular. It is evident that the accuracy of 
entry into the plane of reference is determined by the errors made during 
the last correction. The moment of the last correction is determined unan- 
biguously if the errors in making the correction are not dependent on the 
intensity of the correcting impulse and the accuracy of entry into the plane 
of reference is stipulated. Accordingly, the problem is reduced to the op- 
timum distribution of the pre~eding correction points. The article gives 
numerical results of solution of the problem, obtained using the recurrent 
navigation method. 

[470] 


RE ATIONSHIP BETWEEN VARIATIONS OF PARTICLE FLUXES AND CHANGES IN PARAMETERS 
OF INTERPLANETARY MEDIUM 


Moscow KOSMICHESKIYE ISSLEDOVANIYA in Russian Vol 17, No 3, 1979 pp 405-412 


[Article by B. M. Kuzhevskiy, Yu. V. Mineyev, I. A. Savenko, Ye. S. Spir'- 
kova, G. M. Surova and I. P. Shestopalov, "Relationship Between Variations 
i: Fluxes of Charged Particles in the Flare of 3 November 1973 and Change 
in the Parameters of the Interplanetary Medium According to Data Obtained 
‘vy the "Mars-7' and ‘Prognoz-3' Spacecraft") 


[Abstract] In earlier studies (B. M. Kuzhevskiy, et al., KOSMICH. ISSLED., 
16, No 1, 64, 1978; No 2, 250, 1978) an investigation was made of the role 
of structural formations in the magnetic field of the interplanetary medium 
on the propagation of solar particles from eastern flares on 28 May, 15 June 
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and 2 August 1972. The rate of increase in the intensity of particles in 
these events to a maximum value did not remain constant. A change in the 
nature of variations in the intensity of particles, electrons and protons 
occurred simultaneously with a change in the parameters of the interplanet- 
ary magnetic field. During the period when each of these increases occurr- 
ed it was possible to define three regions of space with different char- 
acteristics of the medium. The intensity profiles for particles in these 
events reflect both temporal and spatial changes. This new article continues 
this line of research, emphasizing an event which transpired on 3 November 
1973. Use is made of extensive data on the interplanetary magnetic field and 
the solar wind. The influence of change in the structure of the medium on 
different particles is analyzed in detail. On the "Prognoz-3" there was reg- 
istry of electrons with an energy E,? 3% keV and protons with 1< E,< 5 MeV. 
The “Mars-7" registered protons with Ep = 1-150 MeV moving from two direc- 
tions, from the sun and toward the sun. The data presented here make clear 
that the nature of change in the intensity of charged particles in this 
event after the maximum is determined by their interaction with the magnetic 
Structure. The nature of the intensity variations is directly attributable 
to a change in the structure of the interplanetary medium, that is, a 
change in the strength and sign of the interplanetary magnetic field and 
the velocity of the solar wind. 

[470] 


OPTICAL PATHS AND ANGLES OF REFRACTION IN ATMOSPHERE 


Moscow IZVESTIYA AKADEMII NAUK SSSR, FIZIKA ATMOSFERY I OKEANA in Russian 
Vol 15, No 6, 1979 pp 609-618 


[Article by V. V. Vorob’yev, T. G. Krasil'nikova and M. S. Tatarskaya, Inst- 
itute of Physics of the Atmosphere, "Variations of Optical Paths and Angles 
of Refraction in the Earth's Atmosphere" ] 


[Abstract] The article gives computations of variations of the optical paths 
and angles of refraction of the rays between two synchronous artificial 
earth satellites in dependence on variations in the altitudinal distribu- 
tions of the atmospheric refractive index under the orbits. The computa~- 
tions indicated the presence of a good correlation between the following 
parameters: 1) variations in the angle of refraction and the minimum alti- 
tude of the rays, 2) variations in phase with variations of the refractive 
index at the altitude Hj, 3) variations in the angle of refraction with var- 
iations of the refractive index at the altitude H?; the altitudes H] and H?2 
are determined only by the mean altitudinal distributions of the refractive 
index. 

[480] 
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AMBIGUITY IN RESULTS OF MEASUREMENTS BY RADIOGEODETIC PHASE SYSTEMS 


Moscow IZVESTIYA VYSSHIKH UCHEBNYKH ZAVEDENIY, GEODEZIYA I AEROFOTOS”YEMKA 
in Russian No 3, 1979 pp 29-33 


[Article by Yu. S. Mikhaylin, Institute of Geodetic, Aerial Mapping and Car- 
tographic Engineers, “Elimination of Ambiguity in the Results of Measure- 
ments by Phase Radiogeodetic Systems Using Data on a Ship's Course” ] 


[Abstract] The article describes a method for resolving the ambiguity in 
the results of measurements made by radiogeodetic systems operating in a 
phase sonde regime. Use is made of navigation and satellite information 

on the ship's course at the time of measurements. The author formulates 

the problem and solves it by means of determining the angular position of 
the line of actual movement of the ship, which is tangent to a known isoline 
of one of the channels of the radiogeodetic system at this moment. In order 
to determine the angle of inclination of the tangent to the base of the 
radiogeodezic system it is proposed that use be made of data on the angular 
movement of the ship obtained using on-board vavigation sensors and also 
from navigation and geodetic satellites. 

[478] 


DIGITAL PROCESSING OF COLOR SPECTROZONAL FOREST PHOTOGRAPHS 


Moscow IZVESTIYA VYSSHIKH UCHEBNYKH ZAVEDENIY, GEODEZIYA I AEROFOTOS"YEMKA 
in Russian No 3, 1979 pp 75-79 


[Article by R. I. El'’man, V. M. Zhirin and A. N. Potapov, All-Union Combine 
“Lesproyekt," "Experience in the Digital Processing of Color Spectrozonal 
Aerial Photographs of a Forest"] 


[..bstract] This paper gives the results of an instrumental experiment (R- 
1700 “Fotomeyshn" system) with the digital processing of aerial photograph 
negatives on SNI16M film at a scale of 1:30,000. Using a color selection al- 
gorithm it was possible to ascertain the parameters exerting an influence 
on the instrumental interpretation of the species composition of mixed pine 
forests with an evaluation of the accuracy in determining this forest inven- 
tory index. Using the algorithm for selecting the parameters and determining 
‘he errors it was possible to determine informative criteria for evaluating 
“he health state of the plantings. The conclusion is drawn that using aerial 
»hotographs it is possible to make an instrumental determination of the per- 
centage of pine in areas of mixed pine and birch and the degree of damage to 
pine inflicted by industrial gases. 

[478] 
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Translations 
ALLOYS OBTAINED IN A STATE OF WEIGHTLESSNESS 
Moscow AVIATSIYA I KOSMONAVTIKA in Russian No 7, 1979 pp 42-43 


[Article by Ye. Savitskiy, Corresponding Member USSR Academy of Sciences, 
Doctor of Physical and Mathematical Sciences L. Ivanov and Doctor of Tech- 
nical Sciences V. Zemskov] 


{Text ] More than 50 technological experiments have already been carried out 
aboard the "Salyut-6"-"Soyuz™ space complex. Among these are experiments 
under the name "Splav-01." These were discussed in No 7 of the journal for 
1978. 


And here on the table specialists have samples of semiconductor materials, 
metallic alloys and glasses ~btained by space technology by our cosmonauts. 
How do they differ from their terrestrial analogues? What peculiarities 
have they acquired in space? Precisely for this purpose technologists have 
put their experiments into space orbits. 


The investigations have not been finalized and apparently it is too soon 
to draw final conclusions about the prospects for producing any material 
in space. But even now we can speak of some cf the results castinc light 
on the way in which they are produced. 


The scientific program for the “Splav-01" experiments is complex. Its pur- 
pose is to study the peculiarities of the processes of melting and crys- 
tallization of materials under weightlessness conditions. These are semi- 
conductors, metallic alloys and glasses. All of them have a complex chen- 
ical composition. Frequently they include components with different den- 
sities. Therefore, under terrestrial conditions the heavy components tend 
to occupy a lower position in the melt, as a result of which it becomes 
nonuniform in compositicn. As the specialists say, there is a liquation of 
components by weight. It is difficult to obtain materials homogeneous in 
composition and properties from such a melt. Convection flows are a result 
of operation of the force of gravity; in a number of cases they do not 
make it possible to obtain materials with the necessary properties, such 
as semiconductors and glass. 
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The universality of the physical phenomena lying at the basis of the men- 
tioned processes made it possible to combine in a unified “Splav-01" program 
such materials as metals, semiconductors and glass. It was important to ex- 
plain what the influence of weightlessness would be on the composition, 
Structure and properties of materials, when liquation and convection are 
absent. 


In selecting objects for investigation the reliance was on materials which 
when obtained under terrestrial conditions clearly manifest liquation pro- 
cesses. 


The principzi semiconductor material investigated in the considered program 
was a solid solution of cadmium and mercury tellurides. Due to liquation 

in the alloys during cultivation of monocrystals of this semiconductor 
under terrestrial conditions only a small part of the monocrystal is suit- 
able for use in electronic instruments. Therefore, high-quality monocrys- 
tals of this material cost dearly and the prospects for improving their 
properties is a factor of more than a little importance in validating the 
economic side of space experiments. 


For the study of liquation processes in melts during the growing of mno- 
crystals by the directed crystallization method experiments were also carr- 
ied out with semiconductor solid solutions of indium antimonide with bis- 
muth and bismuth with antimony. 


Under weightlessness conditions for the first time there was checking of 
the fundamental possibility of carrying out directed crystallization of sub- 
stances with a high vapor elasticity and disposed to liquation. This gave 
ingots of semiconductor (cadmium and mercury telluride) with large monocrys- 
talline blocks in the initial part where there is a region of variable com 
position undergoing transition into a region with a constant composition. 
This indicates a diffuse nature of the processes of evening-out of the com 
position in the melt and agrees with the results of experiments carried out 
eerlier in orbital stations by Soviet and American cosmonauts and astro- 
aauts. Local x-ray spectral analysis of sectors of the ingot made it pos- 
sible to detect a high microhomogeneity. 


Investigations of crystals of indium antimonide containing microadditives 

of zinc and tellurium also confirmed the decisive role of diffusion in 

the transfer of components in the melt. Crystals with a more uniform distrib- 
ution of components than under terrestrial conditions were obtained. 


m semiconductor alloys of indium and bismuth antimonide there was found to 
be an exceedingly important peculiarity in the distribution of components 
through the ingot. This peculiarity can be considered a result of the in- 
fluence of microaccelerations (their magnitude is 1075 of the acceleration 
of gravity), operative at the site of placement of the "Splav-01" furnace 
in the "Salyut-6"-"Soyuz" complex. A similar picture was observed earlier 
in the technological experiment "Universal Furnace” under the "Soyuz"- 
“Apollo” program. This effect is of fundamental importance. In the event 
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of its confirmation it is necessary to take into account the orientation 
of the technical apparatus and devices relative to the direction of the 
accelerations acting on the space objects. 


As is well known, under the “Splav-01" program there was a broad complex 
of experiments with metals. In addition to an investigation of liquation 
processes, a study is being made of the formation of phases and the inter- 
action of metal melts with metals having a higher melting point which are 
in a solid state. This is important not only from the point of view of 
creating the theoretical premises for space materials science, but also 
for solving such practical problems as the creation of composition mater- 
ials, welding and soldering in space. Experiments with a great number of 
compositions have been carried out: a melt of aluminum and solid tungsten, 
a melt of aluminum and solid copper, a melt of tin and solid copper, and 
others. Studies have been made of the synthesis of chemical compounds form 
ing during the alloying of metals and having semiconductor, magnetic and 
superconducting properties. 


Study of the microstructure of metallic alloys shows that under veight less- 
ness conditions liquation by veight is suppressed. The uniformity of dis- 
tribution of phases was increased. During crystallization under weight less- 
ness conditions the primary crystals of these phases have a greater size 
than on the earth. They have a more perfect faceting, as can be seen clear- 
ly on the photograph of samples of the alloy of «luminum vith tungsten ob- 
tained using an x-ray defectoscope (Fig. 1). 


The increased uniformity of the distribution of phases in the space samples 
indicates the possibility of obtaining under weightlessness conditions com 
position alloys with more uniform properties, and especially, harder alloys. 
Such alloys are required in a number of branches of industry. 


The discovered peculiarity of segregation of more perfect primary crystals 
makes it possible to recommend the carrying out of experiments in space 
for obtaining technically valuable crystals by the method of mass crystal- 
lization from solutions and melts. 


During cryst2llization (in a state of weightlessness) of a metallic mater- 
ial formed from two immiscible components (aluminum-bisauth) a structure 
was obtained which differs substantially from the terrestrial structure, 

as can be seen in the microphvtographs with sections of this alloy (Fig. 2). 


Under ordinary conditions the components of an alloy of aluminum with 302% 
bismuth are arranged in the form of two layers. In a state of weightless- 
ness they mix regardless of density, as is confirmed by microstructural 
and x-ray spectral analyses. 


A study of samples of glasses also yields additional information on liqua- 
tion processes, by controlling which it will be possible to make glasses 
more uniform in composition or properties, or, vice versa, create in the 


17 





glass in advance stipulated distributions of additives of the mst dif- 
ferent elements for regulating its optical properties. This is necessary 
for modern optics and quantw electronics. 


The program of “Splav-0l" experiments carried out with the participation 
of a number of scientific research institutes and crganizations in the 
country is an important step in solving many practical problems in the 
technology of materials in a state of weightlessness. The results will 
serve as a stimulus for further development of the theory of hardening 
and growth of crystals and will favor the improvement of technological 
processes under terrestrial conditions. 

COPYRIGHT: “Aviatsiya i kosmonavtika,” 1979 
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